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THE SECREEffil OF DEFEHSE 



Progress of the Military Space Projects during March, 
April, and Kay 1966 is reviewed, in the attached stannary. 

noteworthy events occurring subsequently to date are 
siffifflfijlaed in your letter of transaittal to the President, 
vhich I recoEnend that you sign. 



fjfo. Hya&P^-" 



Biclosure - 1 
Ltr to President 
«/sUMsry report 



tt- iJpou Removal of Attachments 

This Document Becomes unclassified 



Dear Mr. President: 

A simaaiy of progress oa the Military Space Projects during March, 
April, and Hay i960 is attacked. 



DISCOVERER XIII vas launched fros Vanderiberg Air Force Base end 
successfully placed into orbit on 10 August i960. Oa 11 August, a Mghiy- 
instruaented data capsule was ejected froa the satellite on its 17th 
orbital pass end was retrieved froa the' water in the Pacific Ocean recovery 
area by a helicopter from an on-station recovery ship, bracking stations 
reported continuous bearings on the capsule during its half -hour descent 
and aircraft reported visual sighting of the capsule in the water. Cloud 
cover apparently prevented airborne recovery. 53116 is our first successful 
recovery of a data capsule frees an orbiting satellite. 

DISCOVER XII was launched frca Vandeaberg Air Force Base Oft 29 June. 
Eie powered flight trajectories of the 5£0& booster and AGESA second-stage 
vehicles were normal. A Ealfunction, however, apparently occurred tu the 
horiaon scanner which resulted in a pitch dova attitude and caused the 
satellite vehicle to re-enter the atEOsphere. 

!&e SA&OS and MIDAS Projects are> in general, on schedule end are 
progressing satisfactorily. 

TRANSIT 2A was launched into orbit froB the Atlantic Missile Range on 
22 June using the TSOR-ABtE STAR launching vehicle combination. !&e 
MSB 2A satellite carried a ffaval Research Laboratory radiation satellite 
as a pick-a-back package. In-orbit separation of the two payloads was 
successfully accomplished. Ms is the first tiffle that ivo satellite pay- 
loads have been placed into orbit by one launching vehicle. All experiBents 
in the satellites are functioning properly and extremely useful data are 
being obtained for further development of the satellite navigational system. 

With great respect^ I am 



THOMAS S, GATES 



The President 
The White House 



DISCOVERS! EBOJjgf (Research and Devel opment Satellites) 

MSOTEBSB XI «i launched froa yandenberg Mr Force Base on 15 April. 
The povered flight trajectory of the MOS-AOfflA B»*I ^.^ . 
orbital lectio, vera excellent. All prog™ objectives vere attained 
via the exception of capsule recovery. Successful recovery vas Prf™* 1 
by capsule ejection on a higher than nominal re-entry trajectory . J Men- 
aive testing of recovery system components has been initiated to provide 
mdzm probability of successful recovery on future flights. 

ALL JBfflU "A" vehicles end the first ACHA "B" vehicle sere delivered 
during March. 

fie construction contract for the Vendenberg Air Ibrce Base S»peUsnt 
storage and disposal facility vas avarded in April *ith comptelo a scheduled 
for seatember. She conversion of launch pad 5 at Yandenberg Air tee Base 
to ASSIA "$" capability has bean started. 

SAH05 FROJ gCT (tteconaaissauce Satellites) 



PORTIONS EXEMPTED . 

E.O. laiiSecMIClK/, 

mi A, /ofe ?/7? ._ 



HUMS PROJKiT (Very Early Warning Sa teUltes) 

The second MIDAS flight test vehicle vas launched successfully from 
the Atlantic Missile Range on 2h Kay. Orbital performance vas outstand- 
ing. A total of thirty minutes readout time vas recorded during the first 



Preliminary planning and design vork sas authorized in support of 
■faro additional MIDAS flights using THOR/AGESA vehicles obtained from the 
BISCOVBER Program. 



Procurement has teen authorized for a third Programmable Integrated 
Control Equipment (PICE) unit as part of the interim MIDAS equipment at 
the He» Boston^ Rev Hampshire tracking station. Shis unit will he 
similar to the PICE units at the Satellite 5!eat Center and at Vandenberg 
Air Force Base. 

Construction of the Tandenberg Air Sbrce Base data acquisition and 
processing building was essentially complete in Hay aud ready for installa- 
tion of technical equipment* 

TRAKSIS! PROJECT (navigation Satellites) 

JHfflSH IB vas launched into orbit on 13 April i960 by a THOR-ABIE 
SEAR vehicle from the Atlantic Missile Range, 5HAHS2E tracking operations 
and analysis of telemetered data indicate that the operation of all equip- 
sent is normal. 

The third attempt to pert ona a TRAftSH»on-I)ISC0V8tER experiment vas 
successful in the launching of DISCOVERER H satellite into orbit on 
15 April. The ffiASSH equipment is performing veil* 

All seven 1ERAH3H! receiving stations began tracking SKAJfSH IB 
satellite from th$ time of its launch. These stations also began track- 
ing TRMSE-On-DISCGVERER with the launch of DISCOVSffiR XI. She tracking 
stations have been giving excellent performance. 

gS HQjEgp (Cowiaications Satellites) 

The tvo laanehings for COURIER, the delayed repeater satellite, 
originally scheduled for 19 -faty and 1 1 September i960 vere rescheduled 
for 16 August and k October because of needed aodifications in the second 
stage of the THOR-ABLE STAR launch vehicle. 

Development and testing of the two COURIER satellite vehicles and of 
the equipment at the two ground stations at Puerto Rico and 5ort Monmouth, 
New Jersey are proceeding satisfactorily on schedule. 



The three previous programs, SlfEER, TACKLE and DECREE, were modified 
Into a single research and development program, ADVEN?, for an instan- 
taneous repeater satellite in a 2^-hour synchronous (hovering) equatorial 
orbit* 

The research and development phases and the determination of manage- 
ment responsibilities for ADVW are undergoing study. 

gHltFM^tBOjffiJftTOHPg Network ) 

The space surveillance (SPASDH) system operated continuously and 
successfully acquired, observed, monitored and collected data on all earth 
satellites within its range. 

The Rational Space Surveillance Control Center (SpMJEERACK) collated 
the data collected, computed satellite orbits, issued orbital predictions 
and catalogued all space objects reported. 

Among the satellite observations was that of SHlMfC VJ launched by 
the Soviet Onion on 15 May. On l8 May, the SPASDS netsorfc confirmed 
that an attempt had been ffisde tq change the orbit Of SHFEJIK IV SO that 
its payload would re-enter the earth's atmosphere. Because of some malfunc- 
tion, velocity was added instead of subtracted, and eight pieces of the 
original SPIH5HIC IT are in orbit. All of these objects have been tracked 
by the epace surveillance net&orfc. 

A centrally located 500 tor transmitter has been authorized that will 
fill the present detection gap between the two existing 'surveillance 



I. DISCQVSffiR (Research and Deveiopeat 

II. SffliOS (Beconaalssanee Satellites) 

III. HUMS (Very Burly naming Satellites) 

17. KUSH (Havlsstlon Satellites) 

V. SOOTS (Coffinffiications Satellites) 

VI. SSBPEBKD (Tracking Detroit) 

VH. Status of M8s 

VHE. launch Schedule 



Project 
I. DISCOVERS 

Ground Support Facilities 
Slight History 
ftwered Flight trajectory 
Orbital !frajectory . 



Fig ur e P ag e 



launch Schedule by Vehicle Configurations . 1-6 

Launching Vehicle Configuration - THQR Booster 1-7 

Launching Vehicle Configuration - 

4GEKA Second Stage . . , . 1-8 

DISCOVERER in Orbit ..... 1-9 



II. SM03 

SMOS Flight Vehicles .... 

SAMOS Launch-to-Orbit Trajectory 

Schematic of SAMOS System la Operational Orbit 

Visual Reconnaissance System 

Ferret Reconnaissance System 

SfflWS launch Schedule by Vehicle Configurations 



Project Figure Page 
III. MIDAS 

Schematic of Proposed MIDAS Orhital Systen HI-1 28 

MIDAS ICBM Attack Situation - Data ELov . III-2 ■ 28 

Illustration of MIDAS Detection and Reporting HE-3 30 

launching Vehicle Configuration . . . IU-k $l 

MIDAS Launch-to-OrMt Trajectory . , IH-5 3^ 

MIDAS Satellite ..... EEI-6 36 

MIDAS launch Schedule . . . . ECI-7 # 

17. irakse: 

Schematic of TRANSIT System Operation * 17-1 hi 

TRAHSH 1 Navigational Satellite - Exterior Vie* 17-2 *£ 

TRANSIT IB Satellite - Cutaway View . . 17-3 ^3 

id ft>jtfioa of Orbi 
lern Hemisphere Ti 

TRANSIT Flight History .... IV-5 

SHAIKH launch Schedule .... 17-6 

TRANSIT Ground Support Facilities . . 17-7 



Satellite Comniunications System . 
frofile of the THOR-ABtE STAR Booster 



s-e-wet 



Project 

KOTUS {Contd.) 

Mock-up of COURIER Satellite Payload. . 

Schematic of ADVENT Instantaneous Repeater 
Satellite Coimunicafcions System . i 

Map of mvm Satellite On-Station Visibility 



Earth Track of ADVEUT Satellite in 6-nour Orbit V-8 

Earth Track of ADVEHT Satellite in 24-faour 
Synchronous Orbit by Direct Injection . V-9 

Earth Ifirack of ADVMD Satellite in 2t-hour 
Synchronous orbit by drift {walking) Injection V-10 

Schematic of ADVME World-wide, except for Mar 
Regions, Coranunicatioas Coverage by Ihree 
Equatorial Satellites .... V-U 

Concept of ADVHH Final-Stage Vehicle 



V-12 



VI. SHEFBERD 

Coverage of the Space Surveillance (SPASOR) System VI-1 76 

A Typical SPASUR Transmitting or Receiving Station VJ-2 77 



Control 800m of tae national Space Surveillance 
Control Center (SPACETRACK) 



VI-3 



79 



I. DISCOVER® EEOJECT 



Project Objectives 
1. General 



Military Space 
Technology Pro- 



Tfee objectives of the DISCOVER Satellite 
Project ars to contact research and development en 
easponentSj eqijipaeatj instrumentation, propulsions, 
data processing, ccramieations,, capsule recovery 
and operating techniques all dealing with military 
space technology. 



Project Objeo- a. Plight test ot the satellite vehicle 

tives - Specific airframe, prcgulsica) guidance and control systesa, 

listing. auxiliary power simply, and telemetry, tracking and 

ccamand eijulpisat. 

b. Attaining satellite stabilization in 



f ■ Conducting biCEedical ejraerkents 
with mice and email privates, including Injection 
into orhit, re-entry and recovery, 

B. Project EesGri g Uon 

DISCOVER Pro- 1, The DBCOVMER Project consists of design, 

ject consists development} and launch of 29 two-stage satellite 

of the launch vehicles. The first stage is the !EH0R IRBH and the 

of 39 satellite second stage is the AGEffl satellite vehicle. Each 

vehicles, stage vill be aodified as the launching program pro- 

possibly 35- gresses, Heview U being given to the possibility 

of adding six additional flight test vehicles of 
the final versioa to the launching schedule. 



»OT 



2. This flight test program will provide; 

a. Research and component development 
la support of the SAMOS, MIDAS, and certain other 
projects using AGEHA satellite vehicles. 

b. Tests of the ground communications and 
tracliing network developed for the above projects. 

c. Flight tests of the ACEHA vehicle sad 



Fifteen commands 
received and 
verified. 



Intensive recovery 



Pr og ress E svi e g^-Mar ch, April r 
1. mghta 



\ XX was launched from Van- 
denberg Air Force Bafle on 15 April. The countdown 
proceeded very smoothly despite Mgh winds. Terminal 
countdown tine was only 12 minutes, ^ seconds. 
IiSuEChj first stage IHQR perforaaneej separation^ 
AGEffiL ignition, and orbital injection sere excellent. 
The resulting orbit bsd a perigee of 109-5 statute 
miles, an apogee of 380 statute miles, an eccentri- 
city of 0.033 sad an orbital period of 92.3 minutes. 

b. Acquisition was accomplished by every 
station on every pass. All fifteen comands were 
'received end verified by the satellite. She horizon 
scanner, inertia! reference package, and gas jet coa* 
trol system functioned extremely nail, resulting in 
excellent satellite attitude stabilization. The 
satellite power supply, including the two advanced 
design static inverters, performed efficiently. The 
sain batteries lasted through the 26th orbit. 

e. feleaetry data indicate that the re- 
covery capsule was ejected on the IJth orbit as 
pleased. The predicted re-entry trajectory did not 
occur. A good track of the capsule telemetry was 
obtained by the Kaana Point station. Capsule sepa- 
ration and retro-rocket firing were verified. How- 
ever, spin rocket firing was not verified. 

d. The high re-entry trajectory of the 
recovery capsule has resulted in an intensive recovery 
system component test program. Thi? program is de- 
signed to gather information from which corrections 
will be made to assure maxim™ probability of recovery 



DISCOVERER H 

carried doppler 
beacon and 
Optical tracing 



e. DISCOVEHEH XI was the first orbiting 
AGEKA to cany the dual-frequency floppier beacon 
(Applied Physics laboratory (API)) and four optical 
tracking lights. Satisfactory tracking of loth 
systems was achieved at stations in the United States 
and abroad. Sufficient dais ,j ere received to indicate 
successful performance of the system. Although the 
APL beacon is being displaced by a portion of the 
diagnostic payload for the next DISCOVER flight, 
the optical tracking lights will be operational. 
Subgeauent ACTA "A" DISCOVERER vehicles will carry 
the complete system. 

f . As part of the diagnostic program, a 
more complete "blossom" telemetry package is being 
installed to monitor the DISCOVER XII capsule 
recovery sequence. This package will provide informa- 
tion on all phases of capsule ejection including 
retro, spin, and de-spin rocket operation and 
parachute deployment sequencing. 

g. ftjrtiong of the recovery system test 
program are being conducted at Santa Cruz Test Base 
and at EoHomaa Air FQrce Base, Spin rocket firings 
have been checked in a series of capsule drop tests 
at Santa Cruz. At Holloman, functional phases of 
the recovery system are being tested in a series of 
capsule drop tests frsa oalloone.. 



fc, A flight readiness date for the launch 
telemetry of DISCOVERER HI depends upon the installation of 

receiving stations the diagnostic payload and the completion of the 
provided for recovery system test program. Deployment of the 

DISCOVER!* XII recovery force is being revised for this flight, 

flight. Teleaetry receiver equipment i 5 ^eiag installed on 

GhristEsa Island in the South Pacific to provide 
telemetry reception if the re-entry trajectory carries 
the capsule beyond the planned recovery range. 
Ground tracking stations having telemetry receiving 
equipment are located at Kb&iak; Alaska, and Ksena 
feint, South Point and Earking Sands, Hawaii. Addi- 
tional, telemetry reception will be provided by five 
C-54 aircraft and three surface vessels. AH phases 
of the DISCOVERER XII payload recovery sequence from 
ejection through parachute deployment will be trans- 
mitted. 



Mloman Air 
Sbree Base and 
Santa Gw, Test 



Three AGEHA "B" 
vehicles complete 
hot firing tests. 



Sozzle extension 
tests continue at 
Bell Aircraft and 
Arnold Engineer- 
ing Bevelcgasnt 
Center. 



2. Technical Status 

a. Second Stage Vehicles 

(1) The final AGENA "A" vehicle for 
* Program was delivered to Vandenberg Air 

Force Base during March. 

(2) The first AGEHA "B" vehicle 
{XIS-Sl Ba-7 engine) was delivered to Santa Cruz 
Test Base on 1 March. The vehicle was installed 

in test stand 2 and hot firing tests have heen con- 
ducted. Both this vehicle and the third AGMA H B" 
delivered froa jnanufacturing nave completed their 
hot firing tests and have been returned to the Systems 
Test Area for rework and a second systems ehec-t prior 
to Air Force acceptance. The second AGEHA "B" vehicle 
is in storage following Air Force acceptance en 3 May* 

(3) Testing of nozale extension for 
the XL8-81 Ba-9 engine continued at Bell Aircraft 
and Arnold Engineering Development Center throtighout 
the quarter. All tests of the k^:l area ratio titan- 
ium nozales have been successful. This nozzle has 
heen released to production end will he used on 
flight vehicles, A test series was initiated on 

6 May including starts and restarts at teEperatures 
of plus £0 and minus 10 degrees Fahrenheit. Develop- 
ment of an uncooled nozzle which -will provide a 
weight savings of five-to-ten pounds and sinplify 
fabrication is Being continued. 

(k) Acceptance tests of the XK-81 
Ba-9 engine at the contractor's facility revealed 
erosion of the thrust chamber threat. Corrective 
action to eliminate the erosion Is underway and 
successful modifications £ 



The manufacture of two transistorized 
S-band beacons was completed during March, One of 
the beacons will be used for type testing and the 
other will become the flight article for the first 
AGEHA "B" flight. Type testing of the first beacon 
was conipleted during April and the first flight bea- 
con was delivered to Lockheed Missiles and Space 
Division for installation in the AG5UA "B" vehicle. 



Delivery of test 
capsule (USE*77) 
is delayed until 



One hundred pin 
umbilical systezfl 
will be installed 
In DISCOVER 

xni. 



New ground handl- 
ing equipment. de- 
livered "in April. 



AGEIA "B" fae«i- 
ties checkout 
vehicle for use 
at Vandenberg Air 
Force Base completed. 



e. Biomedical Cap s ules 

Pelivery of the test capsule (UBS-77) 
to be used in the specialised bieaiedical environmental 
testing of Hark H flight components,, has been delayed 
until August., Opoa arrival, a series of vibrationj 
centrifuge, sad iapact tests yill he conducted to 
assure reliable flight operation- 

d. Ground Support Bquipmsnt 

(1) Rejlacesnt of the present 200 
pin UDSblHeal system sita a 100 pin system -aill he- 
gin vitfl the launch of DISCOVER XVJL The nev 
system also vlll provide increased reliability by 
permitting siEplificatioa of checkout procedures, 
and uill reduce over-all maahour requirements. 

(2) A ground handling dolly adapt- 
able for either AGSSA "A" or "B" configurations was 
introduced in April. The ASSA vehicle vill he 
mounted in the dolly during assembly ead checkout. 
A new vehicle transporter for transfer of ASEEH "B" 
vehicles betveea Lockheed Missiles and E^ace Divi- 
sion, Santa Cruz Test Base and VandesUrg Air Force 
Base also was placed in servicejia April. 

(3) An AGEiA "B" facilities checkout 
vehicle for use at Vsndsahsrg Air Force Base vas 
coamleted during April. This vehicle is capable of 
facilities checkout for the DISCOVSM, SAMOS, and 



Modification of 
Hawaiian tracking 
station to support 
the TIROS project 
was completed on 
schedule. 



Vandenberg Air 
Force Base pro- 
pellant storage mi 
disposal facility 
construction con- 
tract awarded. 



a. Hawaiian Trekking Sta t i o n 

Modifications to the Eavaiian track- 
ing atatioa ( In support of the MSA IffiOS project 
vere completed during March,. Changeover time be- 
tween programs 'rfas approximately 20 minutes. 

b, Vandenberg Air Force Base 

The construction contract for the 
Vandenberg Air Force Base propellent storage and 
disposal facility was awarded in April with comple- 
tion scheduled for September. The conversion of 
launch pad 5 at Vanderiherg Air Force Ease to AGEKA 

3 been started. All grow.' 1 ! handling 



§-E6frET 
GROUND SUPPORT FACILITIES 



Tslwitf fj Ship 






bcdefqhijli bunch, a 






Activity ot ihis slolion lefminoied 1 D«ember 1959 due to fund M 



Conversion of and service equipment necessary to mate the change 

Pad 5 at Vanden- has been skipped to the site. Included is the new 

berg Air Force maat extension required to accomodate the greater 

Base to provide length of the AGEHA "B" vehicle. Changes also are 

AGESA "B" eapabi- being incorporated into the propellaat loading sys- 

"bllity has started, tei to psnEit tro acid trucks to load propellent 
into the vehicle simultaneously. 



Project was 
established in 
1958 usder ASPA. 



D. Projec 



1. 2his project vss established early In 1958 
under direction of ths Advanced Research Projects 
Agency (IBFA), vit-b technical msaagsaeflt reigned to 
Air Force Ballistic Missile Division (AFEMD), Oa IT 
Sovesber 1959, progress responsibility wag transferred 
frcm ARPA to the Air Force by the Secretary of De- 
fense. Prise contractor for the program is Lockheed 
Missiles and Space Division. 

B. Project ^. Features 

1. General 



General features a. Barly lai&cfcefl coafinaed vehicle 

of project. flight and satellite orbit capabilities, developed 

system reliability 4 and established ground airport, 
tracking and data acquisition reonirassnts. Later 
in ths prograS; bicssdical and advanced aogisseriEg 
payloads *ill be tligbt tested to obtain support 
data for more advanced space system progress. DIS- 
COVER vehicles are laurshed from Vesdenberg Air 
Force Bass, ■with overall operational control exer- 
cised by the Satellite Test Centers P^ ^o, Cali ~ 
fornia. 

Listing of b. Tracking ana ccaiand functions ara 

ground stations performed by ths stations listed in Figure 1-1. A 

and flight tests. history of DISCOVER flights to the end of the 
reporting period is given in Figure 1-2, 

Description of c. Teleeetiy ships are positioned as 

launch trajectory required by the specific session of each flight, 
orbital pattern, Figure 1-3 siwres a typical launch trajectory frcai 
and recovery of Vandenberg Air Force Base;, and Figure I-k show* 

capsule. schematically a typical orbit. An additional objec- 

tive of this program is the development of a control- 
led re-eatry and recovery capability for the payload 
foflsule (Figure 1-5). An isspact area has been estab- 
lished near the Hawaiian Islands, and a recovery 
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Orbital Tra/ecfory 
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I r Launch 
i- Schedule 

i. Vehicle 
Configurations 



A. TH08-DM-18/AGENA"; 



Rgaie I - 6. 



force activated. Techniques have been developed 
for aerial recovery hy C-119 aircraft and for ess 
recovery hy Havy surface vessels. The recovery 
phase of the program has provided advances in re- 
entry vehicle technology. This information viU 
be used in support of more advanced projects) in- 
cluding the return of a nmmed satellite from 
crttt. 

2. Fl ight TesS Vehicles 

i of The three versions of flight teat 

;est vehicles used in the DISCOVERER Program are de- 

i. fined in the launch schedule shorn in Figure I-6. 

Specifications for the two THCfi configurations and 
three AGEB. configurations used are given in Figure 
1-7. Drawings of the AGEHA "A" and "B" configura- 
tions are shown in Figure 1-8. 

3. AGSHA Vehicle Bevel opaent 

ihicle a. The AGEHA vehicle was originally 

designed fay the Air Force as the basic satellite 
vehicle for Advanced Military Reconnaissance Satel- 
lite Systems Programs. Basic design was based on 
use of the ATLUS ICBM as the first stage. ATLAS 
trajectory characteristics and the stringent eccen- 
tricity requirements of the advanced programs led 
to the selection of a guidance system suited to 
achieving orbital injection in a horizontal attitudes 
As a result, an optical inertial system was developed 
for vehicle guidance and a gas jet system for orbital 
attitude control. An urgent need for attaining higher 
altitude orbits resulted in development of the AGEHA 
"B" versions which included doubling the nropellant 
capacity and addition of engine restart and extended 
burn capabilities. The YIS8l-3a-5 version of the IflQl- 
Ba-5 engine, developed by Bell Aircraft for B-58 
aircraft, is used oa AGEHA "A" vehicles. 

b. Early AGESA "B" vehicles will use a 
later version of this engine (YIK8l-Ba-7), re- 
desiped to age irasynnnetrical dimethyl hydrazine 
fuel instead of J?4. The majority of AGEHA "B" 
vehicles yi.ll use the xm8l-Ba-9 engine, incorporat- 
ing a nozzle expansion ratio of lt5:l, sad providing 
a further increase in performance capability. 
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III.. WIDAg BOJftff 

(nar mui wamkg satellite) 

A. .Pro jec t ...Oojefttlgs 

i. General 

a. Project Objective 

MIDAS vili pro- ¥he Midas project (Missile Sefense Aiara 

vide early vara- System) is aiaed tcrard eatablishiag a series of 
ing of ballistic satellites around the earth in polar orbita. These 
missile attack. will cany psyloada consisting of Infrared detection 
scanners capable of detecting emanations from 
ballistic zaiasiles being launched, as the missiles 
rise above the afaasphere. 



Specific objectives. a. to develop ana aesonstrate the eguipent, 

techniqjiesj and procedures for launching and placing 
into orbit the ATM3-MID_4S combination vehicle. 

b. To develop equipment for infrared data 
acqijisitlon, traosaissionj and processing, end to 
demonstrate the capability of detecting asd instan- 
taneously reporting the launching of IGBH's and QEH'a 
through infrared scanning techniques vith fcaxtaEi use 1 
being uade of the Ballistic Missile Early (feraicg 
System (BMSJS) equipment and techniques for data 
transaissiQD. 



do To degoastFate the capability of the 
satellite engine to start, be stopped, and to restart. 

e* To demonstrate the capability of adjusting 
asd controlling the orbital period of the satellite 
vehicle. 




Figure HI - !. Schematic of proposed MIDAS orbital system. 




Figure m - 2. MIDAS data flow in an enemy ICBM a 



JR-ET 



Hov MIMS operates . 



flight test 
vehicle launched 
od 2k May. 



rrograraied and. 
actual flight 
parameters 



1. The MIDAS system is designed to provide con- 
tinuous infrared reconnaissance of the Soviet Onion 
and a satellite-borne ICBM attach alarm system for 



surveillance will he conducted by eight satellite 
vehicles in accurately positioned orbits. See 
Hgure m-1. 

2. !£he area under surveillance must be in line- 
of-sight view of the scsnniag satellite- Infrared 
radiation sensors capable of detecting the infrared 
energy emanating froa the rocket plrane vould provide 
information on the number of missiles launched, the 
approximate launch location, and the approximate 
direction of flight of the missiles, the system will 
see only those sources of radiation shies rise above 
the greater portion of the atoosphere. Each such 
sighting iili he instantaneously communicated to at 
least one of three MIDAS readout stations strategically 
located in the United Kingdom, Greenland, and Alaska. 
These stations will be collocated vit& the Ballistic 
Missile Early Warning System (SMSfS) stations to the 
extent possible and vili cosplenieat the SHEWS system. 
Data till be transmitted directly to the MIDAS Control 
Center vhere the information is processed, displayed 
and evaluated. See agures m-2 and HI-3. If an 
attack is determined to he under vay, the intelligence 
is coamunieated to a central Department of Defense 
Command Post for relay to the President for decision 
to counter attack and then for relay to all national 
retaliatory, and defense agencies. 

C. j ffigfess Jegjew; - _- ...y^^;.....April ? ...l3g:.3g5Q 

1. rlightg 

a. The second MIDAS flight test vehicle yas 
launched from the Atlantic Missile Bange on 24 Kay. 
She countdown proceeded smoothly except for minor 
holds and liftoff nas normal. Performance in regard 
to attainment of planned orbital parsaeters sas 
outstanding. Acquisition yag accomplished by every 
station, 

b. The high degree of success achieved in the 
launch phage is demonstrated by the comparison of pro- 
grammed and actual ascent and orbital parameters given 
in tables I and II, 




Figure HI - 3. (A) Illustration of MIDAS satellite's detection of 
infrared emissions and Instantaneous, reporting 
of data to MIDAS Control Center. 
(B) Indication of probabilities of at least one 
MIDAS satellite detecting an ICBM launch 
over selected areas of the USSR. 



Table !• Asce&t jpargiaeters 
(Times shewn are in seconds) 



Booster Cutoff 


M.& 


3.16'.8 


Susteuer Cutoff 


236.? 


S1B.5 


Veraier Cutoff 


256.7 


257-6 


mm issftion 


551.6 


551.1 


iSSKA fetotf 


661.1 


660.0 


Skbls II- Orcitsl PStfaseiers 


ra?22§TS?5 


Frog?eK3ed 


tatel 


Atwgee 


£62 i. Mi. 


260 »- a. 


Perigee 


262 !(. Hi. 


25* J" SI. 


Period 


9t.l SUi. 


Sitt to. 


Bicliaetioa Jingle 


32,ft° 


33.0l c 


Bcce&trMty 


0.0003 


0.0025 


Iujectloa Velocity 


25,023 fos 


25,052 f}3 


Satellite life 


&) MOGtb.3 




tetiTe (battel?) life 


28 toys 





TMrty ainutes », Real tiae diaplay at 'Sa-dsr^srs Air ?or.;e 

of rea&ut time Base during the first pE33 Miestad satisfactory cpera- 
recorded on toots of the Aerojet-General pajlcad. A total oi thirty 

first tvo ainutes readout t&K vss ractffcd forisg the first tvo 

passes. passss,, !Ehess data in&tfi&te s considsratls smami, of iafra- 

red >>e<*grcus£ vith "filter out". "Eiec; £&% iiESTailabie 
uatil ttds fli$t, oe the various levels of natural infra- 
rsd rs&Utiou Q.\ekgro;£d viH lie uo&t be-^iittial tc later 
vafeieles vMch mist identify waeet sxhsu5t ts^ropiras* 
Fsylo&i data Jecor&ags hare Kin received frCis se- 
quent vehicle passes, are being raiaced, and sill "oe 
analyzed , 



d.' Headquarters, Air Force, in March, 
authorized preliminary planning ami design vork in 
support of two additional MIDAS flights using 3ffl>R/ 
AGENA vehicles obtained from the 'DISCOVERER Eregram. 
The polar orbiting payloads launched from vandeaberg 
Air Force Ease would have a useful life of four days. 
Each pass (eight passes per day) wuld provide an 
average readout time of four minutes. These interim 
flights vould provide basic psyload data for evalua- 
tion and anfily^ia. 

e, iaa instigation. Is being aade of the 
feasibility of extending MIDAS operational system 
capability to provide i-orld-yide coverage. The study, 
scheMed for 335pl4t-iG3 in Jsss, nill consider the 
aasber of iMltio&l satellites ad ground stations 
required to support this prograa. 

2. Ccspssest Uevaiepsent 



Rtll scale Eock-up 
of solar auxil- 
iary power array 



a. Second. Stage Vehicles 

A Sail scale mct-ap of the s&ar eaxLLiary 
poy?r arrsy <s&s cospietsd in March. Several functional 
teats of the scck-up have been perforiaed successfully. 
Solar cell Eanafactoe is in progress. 

i>. Infrared banner totts 



Infrared scanner milts far flights 3, b, 
3 being Eaniifectured by Balrd-Atoaic, Inc. 



Bearing problea (l) The bin&isg of toe turret bearing 

with Baird- doriiig March lo>: tesperatnr& teats of the Baird-AtQElc 

Atomic scanner scanner indicated that a modification of the bearing 

causes schedule was repaired. A nes- bearing has been installed and 
slippage. acceptance tests vere resuaed in Jfey. Delivery of 

this unit to Lockheed Missiles and Space Division, is 
ejected to be delayed until sid-JUly. 

Development of (2) B;e development or" the tvo Balrd= 

Baird-Atonic Atomic ground presentation consoles continues vith 

display con- delivery expected to be compatible with psyload unit 

soles continues. delivery. 



Mtial design 
continued of 
display 
consoles. 



Qualification 
tests of the 2?6- 
chatmel ?AM 
multiplexer 



Procureaent 
authorized 
for a third 
Progi&naable 



(3) Initial design of the advanced pre- 
sentation unit for infrared payload ground display 
continued at General Electric The first unit is 
scheduled for delivery in May IJJo'l. 

c ° j-ffig ^ffifcdns .. .gad Cpntg?l 

(l) Qualification testing of the engineer- 
ing test aodel of the 2^6-ciianneI (Model B) ?AM multi- 
plexer began la Jfcreli. fsls unit will be use* on the 
third MIDAS flight tssi. 55:13 aaliiglassr provides 
an increase in tie aaoiat of data transmitted and better 
quality than cos7saticnai teleceitfj couEutation systess. 

(a) BscaraeEj bas nam autScriwd for a 
third ilrtsrsEaable Integrated tontrol Eouipjseat (?IC2) 
unit for Installation la December- as part of the interis 
MIDAS eaoisaent of ths Kev Boston, Sesr SaseMre track- 
ing station* 3M° unit irill te identical to the units 
at the Satellite Test Center [SrC/ and Yandsfoerg Air 
?orce 3a5e except for a assller c-eiMr/ uait and fever 
access registers, CoaEsads ftse ths SIC to the satellite, 
orbital prediction* and other data are transniited 
through ths SEC PIGS to tie tracking station FlCr) for 
distri'oytion in the station or traa;>i3ission to the 
satellite. Esasilagj payload data and ether dste 
are returned thrcagh ?IC£ to the £K fo? confutation, 
display, or storage* 



3° ^cilitiea 



a. ?&n 



abe^^rjcice^£ 



CcMfcuctloa of the data acquisition and 
prcca35tng building wag ^asentisliy complete in May 
and ready for installation of technical equipment. A 
redesign of this Ml&ing to accasodata a revised 
coaputer configuration wis initiated ia Hay. Construc- 
tion has started &£, will be eoE?leted in My- 

b, fiorin Pacific Station 



Constriction of tie tecnnic»i facilities 
at Donnelly Flats, Alaska, and the support facilities 
at Fort Greely, Alaska, vere resumed on 1 April. Facili- 
ties are scheduled for completion on an increaental 
basis froH July through October. 
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s IH - 4. The MIDAS Launching Vehicle configuraiioi 
(A) Line towing of the ATLAS - AGENA 



| The AOENA second - stage vehicle. 



V 



A\ 



^jtTjlhhHiyiuhtftnlOpii. 



E I fgure HI - S . The planned MIDAS launch - to - orbit trajectory. 



Korth Atlantic Station 



Initiated in 
April to peMlt 
use of RAP 
Station 
Kirkbride. 



<U E£5t Atlantic Station 

Kegotiaiions were initiated is April to 
permit use of the Royal Air Force Base at Kir^bride 
for this station. ?Beilities and land to be retained 
by W$ !d.ll be identified and subaitted to Head- 
Gnarters 3SA? for a<£>se#ient negotiations vlth the 
British Sovsrasent "ay 15 Aae. Criteria pat&ege for 
this station %-iIL be aompleted for transmittal to the 
3*lt?,'jh Jit^istsr of JfebHc EoriEs ic October*, 



3. ?2o jget History gag, a 



The launching 
vehicle is 
AILAS-AGEHA 



!&s &HA8 fp3g2&2 vas incited in Weapon Systea 
1171 i&ea HS I1?I vss tTecaferred to the Advanced 
Ssttesrch Projects Agency early in 1JJ59' AHPA subse- 
qaently separated 1HS 11% into tus 9JSG0VE&&, SAMOS 
end KEAS °rogreas. irfth the MMS objectives based 
on aa iafr£K& ?a#ja.Ws££Jiee system Ute HBAS 
(Iftesile t-fifease Ssrs S^teg) Program vas directed by 
ARPA Order He. % datea 5 arasbar 1S5& will trans- 
ferred to the Jftr 5bi*cs on 17 S'OTeijber 1959- -to ARSC 
deteiopi&it plan for s ten flight R£D program bas been 
spproved. Ssis ESS progrsa ¥lil sake possible the 
aenieveDeafc of 2 sellable operational system by 1^63* 

2. Pro j ec t Fe s toes 

5ae M3D.4S infrared rsconnaissaEce p&yload is 
engiaissrad to w a standard i&uccls vehicle configura- 
tion* -Me consiite of a "D" Series 4TIAS missile as 
the £iv$t st=ge sad tte ^l : ESA veHicle 3 peered by a 
Sell Aircraft rwfcst engine as the second, orbiting 
siege. Sk Figure Itl-^, Eie fi?3t tt?o of t£e ten 
BSD flights used the &EHA "A fl vehicle vftteh was 
progrsased t-o pleas the payload in £ circular 261 
nautical mile orbit. Subsequent flights will utilize 
tfce A2LAS/AGS& "3" configuration vhich will be pro- 
gramed to plsce the gayload Is a circular 2,000 
nautical asile polar orbit. See Jlgure IXI-5. 
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Figure III - 6. Artist's concept of MIDAS satellite. 



Ftore m- 7. MIDAS Launch Schedule. 
(As of 1 August 1980) 



§»« 



MIDAS satellite , 



2. Bre MIDAS Satellite 



3- ffisJ 



Launch schedule. 



System 

operational In 
1963- 



fhe MIDAS launch schedule la shorn 1b 
Figure 1H-7. 

h. Operational flaming 

the MBAS system should become operational In 
1963. 



(flAVKATION SATELLITES) 



The objective of the HUfflBU frojeet is to 
provide an accurate and reiie&Le means of fixing 
precisely the position of military surface crsftj 
aibisartesj aai posai'aly aircraft on aa ali-ireather, 
global h&siSj sad of civil vehicles vita somewhat 
reduced acsuMCj . 

3. Sgseifie 



d. Increase accuracy in geodetic measurements, 
including the attainment of a Darter knowledge of the 
earth's shape and of the distances between land masses. 

e. Ac&iire a hetter knowledge of the gravita- 
tions! field ci the earth so that precise orbits can 
he detessiaed. 

r\ Saprove orbital tracking techniques. 



h, Eevslop perso&ael proficiency in the program. 



Verify design of satellite and operation 

including telemetry, power supply, 
systems, cranand system; and de-spin. 



fa Develop ground station traclcing and 



TRANSH Project 
^developing a 
reliable, 
accurate system 
qf navigation. 



Systen to be 
operational in 
1962. 



1> Demonstrate an auxiliary 
satellite separation technique. 

3. Project Description 

General 

a, fia EMMET Erojeat eoasiet3 of the design, 
developi&ent, and test of a system of navigation con- 
ceived by tae Jteplied F&ysics laboratory. The Jobns 
Hopkiss 'Sni?sr5itr ? and based on tha Boppler ehift 
observed in radio signals ism artificial eextfc satel- 
lites. She 5EABET Project viii provide a reliable 
ue&as of fixing tae position for surface craft, subaa- 
rlEee? sad aircraft at^rafctere in tbi world sore 
precisely than has heretofore Traan possible, and will 
provide un^r any veathe? ccn&itioM aors accurate 
seans of a&yitlnse sad aerial navigation than is now 
awllsbls. 

b. Tae spates vill i* operations! ia 19&2- 
It fiJll consist 0? (1) several satellites ia orbit 
about the earth at altitudes opt-iass for accurate 
tracking; (2) a aetwrk of tracking stations supplying 
tracking data to a coapating couples to aaintsin an 
accurate spheneris of each satellite, (3) a means of 
suppljing to ftacii navigation station the epheaerideG 
of the satellites as veil as reference time standard 
signals, aad {^) navigating aqplp&Bnt designed to 
receive ifes Dcppler data from tae satellite and to 
detsraine evidently s ^vigationsl fix fjom these 
data» See Figara 27-1, scijeaatic syatsa c 



C j^rs^Jfevi^^Jfer^J^l^J^fJ^ 
1. ^H^l^« 

a» TRANSIT: IB sras launched into orbit around 
the earth April 23, l$&> } hy a TKOR-ABLE SEAR vehicle, 
froa Cape Canaveral, Florida. (TRANSIT IB ras the 
backup vehicle to BtAKSH IA vhlea did not achieve 
orbit.) See Figures 37-2 and 17-3. TRANSIT tracking 
operations sad analysis of telasetered data indicate 
tnat the operation of all eciuipiaent vas nomal. See 
Figure nr-t. Tae separation technique intended for 
use in subsequent pick-a-baak laanchings vaa successful, 
and da-spin of the satellite from its initially rapid 
to 



DKCLASSIflEB 




Figure TV - 2. TBANSIT navigational satellite 




BATTERIES 

TRANSIT IB 
SATELLITE CUTAWAY VIEW 



OJCIASSOIED 




DHC1A3SIFIB3 



Figure IV - 4. The oLrs.-Ted portion o{ the orbit of TRARSFf IB 
iiosi. iiOi'tMrii hemisphere ticking stations. 



similar to the 13, 



clock 

TOASSK3AvUl 
be siailsr to the 
2A. ItviU 
incorporate a data 
storage systaa. 

[CRASSS-type 

oscillators vere 

installed 

in DISCOVERS 7Xi 

launched 

April 15, 19&- 



spin rate occurred. 2he TRANSIT Doppler technique 
for orbit determinations has teen yielding successive 
ephaerides having reasonable internal consistency. 
Oa May 18, the orbit had a perigee of 2£f.7 statute 
miles asd an apogee of k$f*2 statute miles. Although 
the satellite vas not injected into the desired orbit, 
the perigee being considerably beloy the required 
value, several test objectives have been set and 
notable progress has been Eade on others. Predicted 
de?igs temperatures have beea verified* Results of 
asing the ts^frefftseacy method in correction for 
refraction eft aits and results of initial positioa- 
detanainatioB experiments have been most favorable. 
Active investigation of the gravitational field of 
tte ssr& and of ths geoid has sagaa. 

b. %s 2A satellite ¥as fabricated and 
ccffifilfrt^ tested, the 2A vill differ froa the 15 in 
orbital inclination and viil ha pcvered entirely by 
sslsr energy. It bIU contain a clack psraiitiag 
precise warlajfide tfcse correlation. It will also 
carsy & S&ifi&aa seeeiver to measure galactic noise 
asi as aaother secondary eageriffleaij 2A sill carry 
■&e GSSB satellite la a piek-a-bsek fashion. (TRANSIT 
iaafuily launched into orbit 22 June 1$60 



sssH 



e, fssfesge lajout of the 3A {formerly 2B) 
ssteliits has been asd£j and the electronic subsystem 
are in breadboard stage. !&e 5A vill be able to 
store approxiEately 3G0 bits of digital information 
s&3 to ri&& out about 100 bits p?r second. 

d. &e ihirS ssfceag* w perfors a TRASfSlT- 
o»»5ISa | 7ER3! espsriass5 -sag ffli«essral in the launching 
of DISCOVERER n sateliite into crbit April 15, i960. 
%£ IRASSm ©jjljasnt, trsassitting on 162 and 2l6 mc, 
ferfcssed visii aid the t-ssciiag stations reported good 
sipftl recaption. Bw&tos'j bee&'ise the launching 
ecficced only t» days aftw the HAFSI? IB launching, 
«S£ jMSt? of DBKOTSSS irs» rorfsitsd and others 
yere meosplets as the con^nwr time and analysis 
that could be given this experiffient were limited, 
la addition, the drag foice acting on DISCOVERER vas 
large and variable, TitereiorSj tae orbit determina- 
tions performed are probably accurate only to a fev 
siles. 
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TRANSIT FLIGHT HISTORY 
IMHSIT Mo. launching Vehicle Launch Date 



17 Sept. 1959 The vehicle third-stage 
engine did not ignite at 
the end of the coast period. 
This resulted in satellite 
plus third stage asseably 
re -fiat Bring the atmosphere 
i being destroyed o 



inal impact point for the 
second Etage. Hosever, 
Valuable data concerning 
operation of satellite and 
ground station eo,uipnent 
vera obtained. 

IB Thor-Able Star 13 April 1960 Attained orbit about the 

earth. Short~tera objec- 
tives achieved. Notable 
progress is being aade on 
long-tera objectives. 
Satellite ajbsystess and 
ground stations operating 
satisfactorily. 

THAKSIT-on- DISCOTSasa ll 15 April 1960 Attained orbit successfully. 
DISCQVKHEB ffiANSIT equipment perfaraed 

Bell, Its signals first 



Figure IV- 5. Flight History of TRANSIT. 



SateimeJknlt&rMiog 1959 



Operational Satellites 



♦Transit 3B will be launched only if 3A launching fails. 
\ Figure IV - fi. TRANSIT Launch Schedule. 



Additional TRANSK-on-DISCOVERER 



2- Begeivlng Stations 



All sctsi TRAfiSUr receiving stations 
{SEE? 13 satellite from time of 
successfully track- launch April 13, i960, as scheduled. She stations 



5KASSIT receiving 



also tracked TRAKSUJ-oi 
XI was launched April 15j i960- Oae station is 
equipped to tract tss 5SABSB? 13 satellite on its 
four fr^eaeies, 216 ? ife, 5^ end 3& w* and 
the ethers en only iso of the coherent frequencies. 
On* of tie oscillators in aEAJfSlT IB is so such 
tercer than ejected that, in order to capitalize 
oe Its excellent perforsmcej fin iacrovsd frequency 
reference uiat also serves as a ttes standard is 
b^ing espied 55* the receiving stations. Although 
the operation cf all ifee stations has been good; 
amor improvements in sgujasnt and experience 
gained la the tracking operations are providing 
Increasingly better trsc&ng data. 

C. Proves History a«A ^ssges gnt 

JRANSH Project vas established early In 
1956 iffider the direction of the Advanced Research 
feojedts Ageacy {ABPAj . Qe 9 «2y lS&j project 
responsibility vss transferred frca ARPA to the 
Beparb&fit of the Ravy by the Secretary of Defease. 
Frine contractor for the prograa is the Applied 
Hjysiea Laboratory. WiBBE satellites are launched 
from Asia-tic Miesiis fisiig*. £*£e Css&T&tal, Florida, 
vita over-all la-mchicg ^esjrasiM.Iity assigned to 
3alU(ttia Sfc«l2* Bwiflioa. fl. S. Air Fowe. 

D. Protest Features 



2. launch Schedule 



r TRANSIT satellites 



3* gro^._^pj^rt_^Ujlti^ 3 . 

Ground Support Tracking and eomand functions are 

Facilities. performed by the ground support facilities listed 
In Figure 17*7- 



TRANSIT GROUND SUPPORT FACILITIES 
Facility Equipment night Function 



Control Center 



Overi-all .control. Issues acquisi- 
tion data to tracking stations for 
subsequent passes. Receives tracking 



Station 02 
Univ. of Texas 
Austin, Texas 

Station 03 
N.H. state Univ. 
Las Cruces, K, U, 

Station 04 
Kobile Van at Univ. 
of Washington, 
Seattle, Washington 

Station 05 
Mobile Van at Naval 
Air Station, 
Argentia, Sewfouadland 



Orbital tracking and teleuetr? data 
reception. Initiates command signals 
for sal toning s 
operation. 



Orbital tracking. 



Karanusel, Turkey 



Orbital tracking. First station to 
observe despin of T.RiMSlT IB. 2fi- 
ceived first signals after injection 
of DISCOVERER into orbit proving it 



Station 25 

U5S OBSERVATION ISiWKD 

Port Canaveral, Florida 



Orbital computation, station 
alerts, navigating computation, 
basic scientific analysis. 

Backup to the 1103A computer 
for orbital computation and 
station alerts 



B. Telemetry receiving and recording equipnect. 

C. Communication equipment. 
D.' 1103A computer, 

E, NOHC computer. 

Figure IV - 7. TBAKSIT Ground Support Facilities, 



JOTMl 



(COMMUNICATIONS SATELLITES) 



S0TU3 objective 
it to establish 
a global military 



A. Project Objective 

1. General 

a. I^e objective of the H0TU3 Project is 
to obtain at the earliest practicable date a family 
of satellite-borne communications repeaters, which 
vili provide a global military connunlcations 
system. This system will be capable of meeting 
military reiuirements for long range radio coummi- 
cation links of high reliability, security, end 
large capacity under conditions of natural or man- 
made interference. 



b. The tfOTUS Project is a dual research 
and development program aimed at demonstrating the 
feasibility of placing communications'satellites 
into useful orbits 'and being able to cmutticate 
between distant points on the earth's surface by 
means of satellite repeaters for extended periods 
of time both on a delayed time and a real-time basis, 
These two parts of the SOTUS Project are known as 
(l) COURIER, a delayed repeater satellite project 
and (2) PDWfSj a real-time repeater satellite 
project. 

2. Belayed Repeater Com municatio ns^ Satell ite - 



Mtial phase of The initial phase of the HOTUS Project is the 

SOTUS is the development of an orbiting delayed repeater communi- 

delayed repeater cations satellite (COURIER) that will receive and 
satellite, COURIER, store messages from one ground station and transmit 
and deliver the messages to another ground station 
at a later time and place in its orbit. 



Second phase of T5ie second phase of the NOTUS Project is the 

HOTUS is the development of a real-time repeater communications 

instantaneous satellite, ADVENT, located in a iA-hour synchronous 

repeater satellite, (hovering) equatorial orbit, that will provide 

ADVEHT. instantaneous point-to-point communications botveen 

51 ^ 



any EUBsber of transmitting and receiving stations 
within the line-of-sight beam from the satellite. 
Three such satellites equally spaced about the 
equator would provide instantaneous CGKfflunications 
aerriee battreea any number of surface stations 
wherever located on earth except for the polar 



B. C<MM Project 
1. l ^ jac tObjectiy 



systan. 



Objective is i» Ess feasic ofcje "-ive of the COURIER Project 

develop a delayed Is to di-teMse t&e feasibility of developing a 
repeater satellite deXapd repeats? MSBmicaiions system baaed upon 
as t>Miis$ satellite. See tt$&& v-l* 

COURIER ftMject &e C0DR2ER delayed repeater eoraunicatioos 

comprises tra satellite project ce^riseg igo launching into 

lauaehings circular orbits of 6j0 nautical alles altltade and 

inclined 28=3 degrees to T±ie equator. Theee two 
lanacMngs sad ^asalxmt tests are t&e ftat phase 
of the ifOTES fro^ect to deEMBstrate the feasibility 
of active coaasmications satellites to play an 
effective role as part of a world-vide military 
ceMunic&tions neterarfc. 



GOEIfilER launch- As of 31 &p !£&; COURIER 2A Is scheduled 

lags vere origi- to be launched on 19 July l ci Z) and COURIER 13 on 

nally scheduled , 1 septsaber 1#Q, {Aa of Z!, July iS&j these launeh- 

for 19 July and ings vera tentatively reschedoied for 16 August and 

I Sept. ig&> k Qcicbw, res&iseiivelyj. 

b< Satelli tes 

COURIER 1A being (l) COURIER 1A satellite, developed by 

system tested. Ehilco Western Developent laboratories, is under- 
going system tests* The satellite will be airlifted 
to the Atlantic Missile Range ia late June for its 
\i final pre-laaneh tests. 
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Military Uses of Space: 1946-1991 



;: 1946-1991 providesadelailed record of tfie strategic importance of the U.S. 
military space program from the conceptualization of the uses of space to the present realization of 
advanced capabilities. Materials were identified, obtained, assembled, and imlexed by the National 
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Document Quality: 
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Rimed She best copy made available by the National Security Archive. 

Microfiche Numbering: 
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Technical Data: 

Producing laboratory: Chadwyck-Healey inc. 

Dale of Publication of Microfiche Edition: 1991 
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Document Quality: 



and academic contacts, the National Security Archive has developed this varied coilectionof primacy 
jaly 



Tfie National Security Archive has made every effort to provide Chadwyck-Healey Inc. with the best 
quality, most complete copy available of each document. Chadwyck-Healey Inc. has faithfully 
reproduced on microfiche exactly what was provided by the National Security Archive. 

Many otthedocumentsinqliided in this publication were previously dassifiedby theU.S. Government 
and even when declassified, sections or pages may be obliterated by the government due to the 
potentially sensitive information contained in them- 



cables, memoranda, intelligence reports, briefing papers, Congressional reports, official letters, and 



have been produced to the highest quality and conform to A!IM, BSI and ANSI standards. 
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aid detam them to mtotta- COOKER grotmd station at a UterXe 



(2) 3he development of the COUHIER IB 



satellite is Od schedule. 



Ground stations 
¥Oik on 
schedule. 



made for track- 



Stations 
operational 
during toe 



Co Checkout yaq 

International Telephone end Telegraph 
Laboratories shipped the checkout, van to Kulco on 
Hay 13 for a final sysxem checkout Mim flyable 
satellite eoumoneiitso IMs van vill he shipped to 
the Atlantic Missile Eaage by June 15- 

d. G round Stations 

(1) Ub problems are anticipated in 
seeting the wirk eehedules for the tsro gro'Jnd 
stations -«• (a} at Caizp Ssllnag, Puerto Eico, and 
£b) at Fort &SSOS&J Eev Jersey. Ste tso stations 
vill have identical tracking, teuestryj, con^acdj 
end cosEunicationa data transmission and reception 
facilities for the COHRISJ in-orbit experiments. 

(2) All grosS snteaaa equipsent, 
fabricated by Radiation, jnc.j has been co^leted 
end installed st teth grouad station sites. Accept- 
ance tests of the antenna etjaigsent Bill be coapleted 
by dime 1% 

(3) CcsceKisl power is no? available. 

Arrangessnts have been started for a COORISB tracking 
and administrative offisajications Ret between Jbrt 
ttnanoDth, Cesp Salinas, the Bart-agon, SASA Space 
Coraanicationa Center ana the U. S. Asqjr Signal 
Research sad BeYelQcsent laboratory. The scheduled 
eoMBletion tete is Jime 15= ^ &%? S?$im Cooti- 
aications Division will arrange fcr the necessary 
facilities^ which vill bs operated by the TJ. S. Amy 
CoffiEunications Agese^. 

(k) ifcos the arrival of the operations 
vans froa icteiaatioaal lelspfcons and Telegraph 
laboratories during June 3 the ground stations vill 
become operational. Testing for the final phase 
vill then be started and will continue until the 
August 16 launch date for COURIER 1A. 



If. Project History 

a. General 

COURIHB Project (l) Hie President's 1958 Chris-baas 

is follow-on of aessage delivered to the world by the SCORE satellite 

the SCORE da»nstrated the feasibility of vorid-vide eoazauni- 

Project. cations by means of an earth satellite repeater. 

(2) She GOOBZEB cosaunications satellite, 
a delayed repeater, is a foUov-k. satellite stasuing 
1 frca the SCOHB Project and is the forerunner of a 

series of coiEiuiiicatlons satellites. 



^* Establishment s adMs nageaent 

CCDBISt Project as a task of 803SS Project 
vas established on 27 July 1959 ttf the Advanced Research 
Projects Agency. Technical responsibility for develop- 
ing the Ctmm satellites and the teo ground stations 
to be used during the research and developKnt test 
and evaluation phase is assigned to the Antsy Signal 
Corps. Air ftrce Ballistic Missile Division's 5E0B- 
ABLfi SUAE boost vehicle sill place the payload into 
orbit, and Space Technology iie&oratories is responsible 
for systeos eagiaeering and technical direction of 
the boost vehicle, including automatic guidance for 
the ABES SEAR stage. 



Project Features 



5!he COflKHS Project sill £e cos&leted b 



launchiags fso laucchings of COtSQSB satellites froa 

COURIER. the Atlantic Missile Sange are scheduled, one in August 

and one in October i$S)', 

c. launching Vehicle 

iter is the She tvo-stage THQR-ABLE STAR booster 

J-ABIE STAR. coiribiaatioc, will be used. See Figure V-2. 




figure V - 2. The outboard profile of the THOR- ABLE STAB 
booster combination which will be used to place 
the COURIER communications satellite into orbit. 



a « Powered flight Trajectory 

Powered Eight The flight vehicle will he launched 

trajectory eastward from Cape Canaveral, Florida. !Ehe satel- 

outline, lite payload uiU be separated from the second-stage 

vehicle approximately over southeastern Africa. See 
Figure 7-3. At this tine it will he placed in its 
planned circular orbit at an altitude Of 650 nautical 
miles and inclined at 28.3 degrees to the equator. 

e. Satellite 

COUBIER (The satellite payload is a 51-inch sphere 

satellite weighing about 500 pounds. Sie transistors, "batteries, 

design mock-up. tubes and other parts are housed in 33 "black boxes" 
arranged on three shelves as shorn in the design mock* 
up in Figure 74. CoEsnraications massages are seat 
and received by two flush, oEml-directional nri.eroira.ve 
antennas vhile telemetry and tracking signals are 
received by four VHP whip qsai-directioual antennas. 
A 'pattern of solar cells virtually covers the entirs 
spiers and, by the effect of the sun's radiation, 
maintain a charge in the nickel-cadmium batteries. 
C0URUR uses microwave frequencies for cowunicatious 
purposes. It has h receivers and k transmitters for 
cofflnunicationB data. Share are wo receivers for 
ground station command signals, two transmitters for 
telemetry and two beacon signal transmitters. Dupli- 
cation of major components provides redundancy and 
greater reliability. There are 5 magnetic tape 
recorders, each filth a capacity of storing 15,000,000 
bits of teletype traffic (about 300,000 words). This 
cap&eity is reached in five minutes. There is also 
provision for storing five minutes of voice traffic 
on one of the five recorders. The satellite will have 
a spin imported to it for equalisation of temperature 
from the sun's radiation. 

f. Ground Stations 

Two ground Two ground stations at Fort Monmouth, New 

stations uaed Jersey, and Camp Salinas, Fuerto Rico, will operate 

by COtKBH in during the initial research aad development test and 

R&D phase. evaluation phase of COUBIERo 3&ch station has a 

28-foot parabolic antenna with a da&l feed system 
ffhich accommodates all signals — beacon, command, 
telemetry, and communications ~ in the V2F and Micro- 
wave bands used by the satellite-, The ground stations 
also automatically track the satellite. -«, 
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Figure V - 4. The design mock-tip of the COUKKE communications satellite payload. 



1. Project Objective 

General 

Objective Is to Use bagie objective of the JfflVMD Project 

develop an iasta&» 1b to demonstrate the feasibility of developing a 
taneous repeater real-time high ehsnael capacity global (excluding the 
satellite coram- polar regions) 5UTface°tQ-surface comnmicatioas 
^ nications systsa. capability by eeass of a satellite repeater. In 
operational ccnftgEistioCp three such satellites 
eQually spaced about the equator vould be instan- 
taneoHsly available for coinmniicatioiis between any 
maifaer of surface stations ifaeraver located on the 
earth, except for tee polar regions above and below 
83 degrees Korth and Santa latitudes. 

2. gro3eG^.J^gPiPtloa 

mm to be (i) ae m&z Ero,Jeet is particularly 

developed In oriented toward seeting the generalized repire-Knts 

two phases. of the three sgltazy services to augaent their present 

long haul point-to-point high precedence traffic net- 
works. Because of its cce^leaty, the rigid tolerances 
that its several subsystems mtst seet, the extreme 
altitude of its orbit and the current non-availability 
of a reliable MAS-csEEeUR booster required to place 
Its approximately 1200-pound payload into the 2Wiour 
orbitj ADVME sill be undertaken in tso phases* 

Biase I comprises (2) Base I of BWf! vill involve three 

three miS-tomk &US*&Wl "B" fixings from the Atlantic Missile 
"B" firings into Bangs into orbits of relatively low altitude - 5000 
lav altitude nautical ailes * inclined 3&.2 degrees j> the equator, 

orbits, &ese firings are scheduled for Deceaber 1961, 

March 1962., and June 2S&2, She purpose of these 
laanehings sill be to test the soundness of %$ 
satellite design configuration and the ability of 
the satellite sdfystau to stabilize the satellite 
in attitude and to control the orientation of the 
solar calls. Fending the availability of satellite 
and ground station ecnm&smicationa subgygtaHj these 
launehings vill also be devoted to testing power 
^> storage devices and preliminary microwave cfflHnunica- 

*A tions system designs or major components thereof in 

B actual space environment* 
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Phase II comprises 
seven AHAS- 
CEfTAuTi firings 
Into high alti- 



(3) Hiase II of WW® will he devoted 
to eompletisg the development of a real-tine microwave 
conmunlcations satellite repeater and placing it into 
a 2Vhour synchronous (hovering) equatorial orbit of 
of 19)300 nautical miles altitude. See Figures T-5 
and V-6. Seven JHUS-CENEAIB launcbings from the 
Atlantic fissile Range will be used for this purpose. 
55ie systsn should be capable of providing point-to- 
point ccsanmications in full duplex operation vita 
long-life, reliable components, anti-jEHBiug protection, 
sod some adaptation of crypto security techniques. 
It is the purpose of Eaase H to provide a basic 
technology' for future systems and to provide logical 
development steps towards larger payload systems for 
future Hilltary requirements, 

3. Progress Review » March, April, May i960 

a. General 



tWM require- During the reporting period, the previous 

meats established three phases of program accoaplishneat (SHEER, 3ACKIE, 
froa fomer end DECREE) were modified into a single S&D, aft-honr 

SEEER, TACKLE, synchronous equatorial orbit program (ADVTO). Studies 

and DSCRHS and investigations previously directed toward the three- 

projects, phase MCQaplishtsant of program objectives were con- 

tinued where possible or ledirected in compliance with 
ADVEHT requirements. !Ehe B&D effort for a ground-to- 
satellite-to-aircraft IIP communications requirement 
WBS cancelled, A single 8&D program was directed toward 
attaining a a^Nuur global satellite microwave communi- 
cations system (surfecp~to-surface). 

b. Final-Stage Vehicle 



(l) 33ie first half of the reporting period 
was devoted to preliminary efforts related to providing 
an interchangeable IHF or microwave eajtipment installa- 
tion for a single configuration final-stage vehicle 
compatible with either &SHA or CMPffi vehicles. 



Design transition (2) Duping the latter part of April, 

to microwave _ primary efforts vers directed toward feasibility 
mission initiated, studies and testing programs. An orderly transition 
of final-stage vehicle design from the UBF mission 
to the microvave mission was Initiated. 
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Figure V - 5. Schematic of ADVENT instantaneous repeater satellite 




Figure V - 6. Map of ADVENT satellite m-station visibility. 



Coordination 
meeting held 
on May 10-12. 



ARPA requests 
capability 



c. Microwave Communications 

(l) Kepresentatlves of the U. 5. Army 
Signal Research and Development laboratory/ Air Force 
Ballistic Missiles Division/Space Technology labora- 
tories attended a coordination nesting on Hay 10-32. 
Drafts of work statements vers reviewed, satellite 
interface areas involving the communications equipment 
were discussed and consideration was given to contractor 



(2) A microwave communication subsystem 
integration meeting vas held on May 25 at the U.S. 
Amy Signal flesearch sod Development laboratory. 
Present scheduling concepts were discussed for corcpati- 
nilily with the program. Critical Interface relation- 
ships requiring isznediate resolution were defined. 

eU launching Vehicle 

At the request of the Advanced Research 
Projects Agency, a smeary vas prepared 02 the ATLAS/ 
Gmtm capability for placing a final stage vehicle 
into a 24-hour circular equatorial orbit. The ATLAS/ 
CSSTADR combination can place into orbit a payload of 
either flaS pounds or 1,170 pounds with a 3-sigaa 
cartaioty of success, The factors affecting payload 
weight txe tfce CENTAUR burn period with relation to 
crossing of the equator, and velocity deficiency at 



Ground stations 
site surveys 
initiated. 



ADVERT Project 
is reorientation 
of STEER, TACKLE 
and DECHEE 



e. ground Stations 

Site surveys have been initiated on the 
East and Vest Coasts of the United States to determine 
suitable locations for aothhj ground stations. Topo- 
graphical studies of the middle Atlantic area ere being 
made by air to insure meeting the line of sights 
requirement. 

fc. Project History 

a. G e n eral 

(l) ADVENT stems from what formerly was a 
three avenue approach (sTEfti, TACKLE and DECEES) to meet 



System and 
Subsystem 
Sespongibi 
Assigned. 



to mobile air, fixed surface to mobile surface and 
fixed surface to fixed surface communications by 
means of a satellite repeater* 

(2) Bis ADVEJT eownrri cations satellite, 
a 2h-hour real-time repeater, is a Department of 
Defense supported research and development program 
directed toward proving the feasibility of communicat- 
ing at microwave frequencies between surface elements 
both fixed and mobile on a global basis except for 
the polar regions. 



(i) ©is real-time satellite repeater effort 
was initiated by the Advanced Eesearea Projects Agency 
(ARPA) on 5 November 1958 by MsaoraMEa to the Mr Force 
(ABDC) and Any (OCSEQ) asking for a Jointly prepared 
Development Han for a SVhc-ur CoMiEdcations Satellite 
to meet these requirements: 

(a) Broadcast type communications 
to ground and mobile (airborne sad waterborae) unite. 

(b) Ground-to-air and ship-to-snore 
two-way eomaunications through a satellite repeater, and 

(c) Intercontinental point-to-point 
coEniUnications through satellite repeater.. 

These pragmas subsequently became known as SEEER (6- 
hour SAC Polar Ocmsmieations Satellite), TACKLE (6-hour 
Advanced Polar Conswoieatioiis Satellite) and DECREE 
feli-hour Global Ccmmunications Satellite). SFEER, 
!£ACKLS and DECREE were cancelled as independent projects 
on 29 February 19& and were integrated into the single 
ADVENT Project. ADVEHT was reoriented to its present 
concept on 11 July i960 by the elimination of the sur- 
face to mobile air polar capability. 

(2) !flte Air R>rte (ARDC) under ARPA's 
policy and technical guidance was given the over-all 
systems integration responsibility for carrying out 
these separate efforts with the Army Signal Corps being 
responsible for developing the microwave coamunications 
equipment for 5ACKLB and DECREE; and the Havy for the 




Figure V - 7. ADVENT Launching Vehicle Configuration - - ATLAS - CENTAOH. 



instrumentation of a surface vessel to participate 
in these programs. This management structure remains 
essentially unchanged under ADVENT. 

5. Project Features 

a. C=eneral 



' ^° Launchings 

Ten ADVEK3! launch- Three ATLAS-AC-EflA "B" launcbingB are 

ings using ASMS- currently scheduled for December 196l> March 1962 and 
AGSfi "B" and June 19& frcs the Atlantic Missile Range into a nominal 

ATLAS CEBTAUR 5&G nautical aile altitude orbit Inclined to the 

equator to test the functioning and reliability of the 
final stage vehicle (satellite) subsystems. Seven AHAS 
GHEOAtJR launchings (See Figure V-7) are currently 
scheduled for December 1962, February 1963? March 1963* 
Hay 1963, M? 196*3, September 196*3 end Eovember 19&3 
from the Atlantic Missile Range into the 2fe-hour 
synchronous 19; 300 nautical mile circular equatorial 
orbit. !&e first two of these will be on MSA launches 
9 and 10 of their ten*vehicle research and developent 
program for the CEBTAHR. She purpose of these seven 
launches is to prove the feasibility of the ADVEHT 
concept to provide a' militarily useful surface-to- 
surfaee connmnications capability on a global scale. 

c» Fraered Flight j j^ s c tffries 

ADVEfPD will use three separate powered 
flight trajectories. One for the ATlAS-AGEtA "B" and 
two for the AJLAS OTAlS, &e ATlAS-ASEHA "B's" 
will be launched eastward from the Atlantic Missile 
Range into inclined circular 6-hour 5<,6*QO nautical mile 
altitude orbits. Ms will result in four separate 
and distinct earth tracks which ere repeated every 
2h hours. See Figure V-8. The ATLAS-CENTAUR 1 s will 
be launched eastwardly from the Atlantic Missile Range, 
The first of the tiro trajectories to be usad will be 
by direct injection into the 2l*-hour circular synchronous 
orbit (19,300 nautical miles altitude) at 105 degrees 
West longitude from a 100 nautical mile parking orbit 
on the second equatorial (northerly) crossing of the 
equator. See Figure V~9° The second trajectory to be ■ 
used will be by injection into a waiting orbit at 85 

67 A^fc. 
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Figure V - 8, Earth Track of ADVENT satellite In 6-hour orbit. 




V - 9. Earth Track of ADVENT satellite In 24-taur s^hro^b^Wi 



East longitude with a velocity deficiency from a 
100 nautical aUe parking orbit oa the first equa- 
torial (southerly crossing) of the equator, 5fte 
satellite sill then drift eastuardly to the desired 
longitude of 105 degrees Vest in a t ea 1 days ttae. 
During the drift period, the velocity deficiency 
will be removed and the 2h*lmc circular synchronous 
orbit at a 19,300 nautical mile altitude will he 
established by velocity increments being supplied 
by a hot gas propulsion system in the satellite 
(final Stage Vehicle). See Kgure V°10. This 
latter netted permits the placement of tde satellite 
at any desired longitude over the equator around the 
earth. Three such equally spaced satellites sould 
provide world-wide coverage in an operational situa- 
tion, See Rgaie v-21- 

4- Satellite (Final Sta^e ydu&e} 

While the exact dimensions of the payload 
are yet to be determined, one configuration under con- 
sideration is a rectengular structure 67" X 6)" X 30" 
to house the net gsyload. This is exclusive of the 
antennas and solar paddles uhieb. will be mounted 
externally *o the basic structure. See Figure V-1S. 
The entire satellite HO. consist of five basic sub- 
systems: (l) cosaiunications, (2) teleaetry, tracking 
and coffl&adj (3) orbit and altitude control, (k) 
paver supply, and (5) temperature control. The 
satellite vill Kigh appioxiEstely 1,200 pounds. !&e 
aicroiave ocissniaioatioas subsystem will hare four 
separate radio frequency chanaelB, each ffita a. band 
width of ten megacycles and each capable of providing 
twelve voice channels of coEsmmlcation or about 
500,000 bits of teletype traffic (10,000 words) per 
second, !Ehis capacity is instantly available for use 
betaeen any surface coraunicatioa facilities irttain 
line of sight of the satellite and eouipped to operate 
with It. 



e- Ground Stations 

Two fixed Two ground communication stations located 

surface and one on the East and West Coasts of the Salted States respec- 

aobile surface tively and one instrumented Naval surface vessel will 

ground stations. be used in deaonstrating the feasibility of the ADVEJJT 



EARTH TRACK OF EQUATORIAL SATELLITE 




Figure V - 10. Earth Track of ADVENT satellite in 24-hour synchronous orbit by drift (walking) injection. 



3 EQUATORIAL SATELLITES 

19,300 N. M. 







Figure V-U. Schematic of ADVENT world-wide, eicept for polar r 
coverage by three equatorial satellites. 
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Figure T - 12. Concept of ADVENT final-stage vehicle configurate 



VI, SHEPHERD PROJECT 



A. Project Objective 

Project Objec- The objective of the SHEPHERD Tracking Network 

tives - Establish- Project is the establishment of a space vehicle sur- 

ment of a space veillance system that will detect and identify space 

surveillance sys- objects both foreign and domestic. The system must 

tern to detect and also have the capability for orbit determination! and 

identify space prediction, of future position of space objects and 

objects. maintain a catalog of this infomation for users in 
the intelligence and defense fields. 



B. Pr oJ Kt De scriptic 
1. General 



Two surveillance 
areas exist at 
present. 



a. The initial systaa developed for the 
Advanced Research Projects Agency (ARPA) comprises 
sensor elements for detecting nonradisting objects 
in near outer space and a data collection and satel- 
lite cataloging center. She principal sensor of 
the system is the space surveillance (SpASOR) detec- 
tion fence developed by the Navy. This is located 
on an east-vest line at about 32 degrees latitude in 
the United States. This fence presently comprises 
two complexes, one in tie east end one is the west 
each with coverage of 400 miles in altitude and 300 
miles in width as shorn in Figure VI-1. Each com- 
plex consists of a centrally located transmitter 
station end two remote receiver statiocs along the 
east'trest lice. £acb station of the complex has an 
appearance similar to the one shown in Figure VI -2. 

b. The gap between the present two complexes 
was to have been filled by a D0P10C system, based on 
the Doppler shift observed in radio signals from 
artificial earth satellites, a different technical 
approach from the SPASUR system. The SQplGC project 
has been terminated as a result of a determination 
that it would not meet the immediate objectives of 

tie program as earlj es the SPASUR system. 



c. A centrally located 500 Ktf transmitter 
A 500 KH trans- has been authorised that will fill the detection gap 
mitter will fill between the present two complexes and provide space 
the present de- surveillance coverage over an area 1,500 miles in 
tection gap, altitude and 2,000 Biles in width. This will i 
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SPASUR COVERAGE 




Rgure Vl-1. The space surveillance (SPASUR) system to detect, monitor, and collect data 
on all satellite objects passing over the United States. 
Present coverage - The two shaded areas 400 miles high and 300 miles wide. 
Planned coverage - The additional shaded area 1,500 miles high and 2,000 miles widi 
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Figure VI - 2. A typical SPASUH trsnsmitttaf or receiving nation. 



a high probability of detection of any satellite 
within that area on its first pass over the 
United states. 

2. Other Sensor Data 



Sensor data are 
provided by 
sources other 



Control Center 
processes data, 



Sensor data relating to space objects are 
provided from other sources, such as the Rational 
Aeronautics and, Space Administration (RASA) tracking 
stations, the Army, Eavy, end Air Force Bissile 
ranges, end radar sites, such as the Ballistic Mis- 
sile Early Warning System (BMTtfS) and research and 
development centers* 

3- National Space Survei llance Control Center 

Information from the SPAStS system ana all 
other sources is transmitted to the Air Force developed 
Interim Rational Space Surveillance Control Center 
(SPACEEACK) located at Bedford, Massachusetts. This 
center collates the data received, computes space 
vehicle orbits, catalogs the space vehicles and issues 
orbital position predictions. See Figure VI-3. fhSs 
develqpEent has resulted in the recosffiendation for 
completion of a peiEanent National Space Surveillance 
Control Center. 



k. 



t Improved bracking Antei 



A BepertE-ent of Defense contribution to 
electronic subsystem developaeat has resulted ia 
toe construction of two feO-foot tracking antennas 
vith a configuration shown in ftgwe VX^. Ttese 
are in the final stages of constriction vith 
delivery scheduled for this fall. 



lerational and Management Responsibility 



A study is being made by the Eepartaeot of 
Defense as to the appropriate asslgcaeat of opera- 
tional and management responsibility to the military 
services for (i) the ARPA developed satellite detec- 
tion fence (SEASIR) and (2) the Hatiocal Space Sur- 
veillance Control Center (SPACHSACK) . 



C. 



^Review ; Jjte rch f Aprils May i960 



SPASU8 system is 
■in continuous 
^operation. 



1. During the reporting period, the space 1 
veillance (sPASUS) system operated continuously ai 
successfully acquired, observed, monitored and 




rijore VI-3. The control room equipment and status boards which Fob tha nerve center of the 
Notional Spare Surveillance Control Center (SPACETRACK) at BedforJ, Massachusetts. 



towking antenna 
was tested by 
tracking tie 



collected data on all earth satellites within Its 
range, lbs Bational Space Surveillance Control 
Center collated the data collected, computed satel- 
lite orbits, issued orbital predictions and cata- 
logued all space objects reported. 

2. noteworthy among the satellite observations 
made by the system tffis the Initial orbital calculations 
of the Soviet Onion launched SPUTNIK IV on 15 May i960. 
On 18 May, the SPASOK network confirmed that en attempt 
had been made to change its orbit so that the payload 
would re-enter the earth's atmosphere. Because of ' 
some malfunction* an increment of velocity vas added 
instead of subtracted and a changed orbit was effected. 
Currently, eight pieces of the original SFOEflE IV 

are now in orbit. All of these objects have been 
tracked by the space surveillance network. 

3. As a part of the checkout program for the 
iiO-foot tracking antenna stations, one of them ts$ 
used to automatically lock-on and track the znwa dur- 
ing the fflonth of May i960. Hadio frequency illumina- 
tion for these tests was provided by a transmitter 
located in Cedar Rapids, Iowa. 



DISCOVEBEa 1/ 
(BSD Satellites) 

stms 1/ 

(Reconnaissance 
Satellites) 

HBAS 1/ 

(Early Warning 
Satellites) 



VII. SIAMS OF WHS K PB0JSC1S 
(In Millions) 
31 May I960 



Funding FX 1959 Mounts Programed Cumulative Cumulative 
and Prior Tears FI i960 Obligations Expenditures 



$ 2)2.7 $ 179.1 



21.7 13-5 



»<MS (COURIffi/MVEBF) 16.7 

(COEiuuieatioas 



30.9 16.9 

31.8 20.8 



l/ Excludes $85.7 million prograaaBedWing FT 1958 and prior years for 
«S lXfL program. BISC0VE8ES, SMJS and MOMS' projects are outgrovths 
of WS 117L. 
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SPACE VEHICLE LAUNCH 8CSEDULE 
As of I August IDflQ 
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